Background and Objectives: Escherichia coli is a common enteric pathogen of human and livevestock. Antibiotic resistance is the main concern of public health. The aim of this study was to detect this bacterium in stool samples of diarrheal patients and identify the phenotypic and genotypic characterizations of antibiotic-resistant isolates such as dfrA1, sul1, citm, tetA, qnr, aac(3)-IV in Shahrekord. Materials and Methods: Two hundred fifty diarrheal stool samples from patients were collected. Microbiological and biochemical examinations were done to detect E. coli. Phenotypic and genotypic antibiotic resistance of the isolates were determined using dick diffusion method and polymerase chain reaction (PCR), respectively. Results: Among 114 E. coli isolates, the least resistance was for gentamicin (0%) and the most resistance was for trimethoprim (79.8%). The resistance to sulfamethoxazole, ciprofloxacin, ampicillin, and tetracycline were 71.05%, 10.5%, 52.63%, and 3.5% respectively. The results of PCR assay revealed that 10 isolates contain sul1, 49 isolates harbor citm, 8 isolates tetA, 36 isolates dfrA1, 11 isolates qnr genes but there was no isolate with aac(3)-IV gene. In comparison between phenotypic and genotypic of the isolates revealed that citm, tetA, dfrA1, qnr, sul1, aac(3)-IV genes covered 42.98%, 7.01%, 31.57%, 9.64%, 8.7%, 0% of the antibiotic resistance, respectively. Conclusion: Our results revealed that all isolates harbor one or more antibiotic resistance genes and that the PCR is a fast practical and appropriate method to determine the presence of antibiotic resistance genes.
INTRODUCTION
There is worldwide concern about the appearance and rise of bacterial resistance to commonly used antibiotics. In this regard program for monitoring, resistance has been implemented in many countries (1, 2, 3) . It has been demonstrated that diarrhoeagen- (8) . Enterotoxigenic E. coli is a common cause of diarrheal disease in developing countries. The enteric pathogens are often resistant to multiple antibiotics. However, a large number of outbreaks of enterotoxins have also been associated with the consumption of contaminated drinking water or contact with recreational water (5) (6) (7) 9) .
E. coli infections as a cause of disease have shown a marked increase in many countries.
E. coli use as an index for determining fecal contamination in water and foods. Foods contaminated with antibiotic-resistant bacteria could be a major threat to public health as there is possibility that genes encoding antibiotic resistance determinants that are carried on mobile genetic elements may be transferred to other bacteria of human clinical significance. E. coli is a candidate vehicle for such transfers because of its diversity and also because it survives as common flora in the gastrointestinal tracts of both humans and animals. They are sensitive to selection pressure exerted by antibiotic usage and carry genetic mobile elements to achieve such transmission (10) . In addition, the lack of stringent controls on antimicrobial use in human health and particularly in animal production systems increase the risk of foodborne microbes harboring an array of resistance genes. In many countries for the purpose of protecting the health of humans as well as animals, treatment of illnesses caused by this bacterium often requires antimicrobial therapy (1, 2, 3) . The decision to use antimicrobial therapy depends on the susceptibility of the microorganisms and the pharmacokinetics of the drug for achieving the desired therapeutic concentration at the site of infection and thus clinical efficacy (11) .
This study was conducted to baseline profile of antimicrobial resistance of E. coli isolated from patients with diarrhea. We undertook this study to identify the presence of isolates of E. coli from stool samples from patients with diarrhea in Shahrekord and to characterize the genes and comparison between the phenotypic and genotypic characterization of antibiotic-resistant strains.
MATERIALS AND METHODS
Sample collection. A total of 250 diarrheal fecal samples from the patients were collected in Hajar hospital of Shahrekord. The questionnaire was prepared and filled by patients.
Isolation of E. coli. MacConky agar and Salmonella Shigella agar (Merck, Germany), were used to detect E. coli. A swab of fecal sample was cultured on MCA and SS agar and incubated for 24 h at 37°C. Complete biochemical identification (Gram staining, oxidase, indole, Simon's citrate and urease) was used to identify the isolated organism. Bacteriological examinations were done on non-lactose fermenting colonies to confirm the major causes of diarrhea e.g. Salmonellae and Shigella (12, 13).
Antimicrobial susceptibility. Antimicrobial susceptibility testing was carried out by the disk diffusion method according to the Clinical and Laboratory Standard Institute guidelines (CLSI, 2018) (14, 15) .
Detection of citm, tetA, dfrA1, qnr, sul1, aac (3)-IV genes. Total DNA of the isolates was extracted using the Genomic DNA purification kit (Fermentas, Germany). The isolated DNA was suspended in 50 ul of Tris-EDTA (TE) buffer at pH 8. Two microlitres of eluting were used as DNA template in PCR assay. PCR was performed using 6 primer sets (Cinagen, Iran) that detect antibiotic resistance genes.
The set of primers used for each gene is shown in Table 1 .
The presence of genes associated with resistance to ampicillin (citm), tetracycline (tetA) trimethoprim (dfrA1), quinolones (qnr), gentamicin (aac(3)-I V) and sulfonamides (sul1) was determined by PCR. Reactions were performed in a total volume of 25 μl, including 1.5 ml MgCl , 50 mM KCl, 10 mM TrisHCl (pH 9.0), 0.1% Triton X-100, 1 μl of each dNTP, 1 μl primers, 0/2 IU of Taq DNA polymerase (Fermentas), and 2 μl of DNA. Amplification reactions tance was for gentamicin (0%) and the most resistance was for trimethoprim (79.8%). The resistance to cotrimoxazole, ciprofloxacin, ampicillin, and tetracycline was found in 71.05%, 10.5%, 52.63%, 3.5% of isolates respectively (Table 2) . In PCR assay, 10 isolates contain sul1, 49 isolates contain citm, 8 isolates contain tetA, 36 isolates con-S: Susceptible, I: Intermediate, R: Resistance Table 3 . Antibiotic resistance genes in E. coli isolated from diarrheal samples tain dfrA1, 11 isolates contain qnr genes but there was no isolate with aac(3)-IV gene (Table 3) . 
DISCUSSION
Our findings showed that E. coli were the major cause of human enteric infections in this area of Iran. A lot of researches have been run in recent years on detection, identification, and molecular characteriza-A study on E. coli isolated from fecal samples of children in Taiwan (2018) showed that the rates of resistance to ampicillin, amoxicillin + clavulanate, trimethoprim-sulfamethoxazole, and cefazolin were 70, 65.6, 47.1 and 32.5%, respectively (22) . Shehata, et al. (2017) indicated that all the isolated E. coli from fecal samples of human and chicken in Egypt show high resistance to multiple antibiotics. Strains of E. coli from human were highly resistant to ampicillin (72.7%). The antibiotic resistance genes tion of antibiotic resistance genes, which has led to a bla OXA , shv, dhfrV, dhfrI, cmlA and cat1 were detectmore accurate assessment of the role of these bacteria in human disease outbreaks and the transmission of infection from an animal reservoir. Most information on risk factors associated especially E. coli infection has come from outbreak investigations. Among identified dietary risk factors, foods of bovine origin, particularly undercooked ground beef, have been a frequently implicated source. Non-dietary risk factors including person-to-person transmission in day-care settings or swimming in contaminated water have also been documented (17, 18) . In our study, about half of the isolated E. coli belonged to citm gene, and more than of 40% of the isolates were positive for the dfrA gene, but none of them carried aac(3)-IV gene. Also, more than 10% of the isolates were positive for sul1, tetA, qnr genes. Lien et al. (2018) reported that resistance to at least one antibiotic was detected in 83% of E. coli isolated from hospital wastewater in ed in both human isolates and animal isolates (23) .
Our study revealed that the presence of E. coli in diarrheal stool samples of patients emphasizing the need of using protocol for detection of all serotypes of E. coli from human, animals and meat products in clinical and food microbiology laboratories. The mechanism of spread of antibiotic resistance from food animals to humans remains controversial.
However, veterinary practitioner has a limited choice of antimicrobials for use in the poultry industry due to antimicrobial resistance issues and human health concerns.
Moreover, the repeated and unsuitable use of antibiotics has led to an increasing rate of antimicrobial resistance (16) . Now different PCR protocols for detection of E. coli are available making a diagnosis of E. coli infections possible.
In conclusion, our results showed that antibiot-ic-resistant E. coli was the main bacterial pathogen causing diarrhea in this part of Iran and advanced detection methods like PCR need to be used in microbiology to confirm the antibiotic resistance genes as well as disk diffusion method.
